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ABSTRACT 
Electronic Health Records (EHRs) have become a focus of research in health informatics 
due to the increasing awareness of its importance in healthcare. The call for use and adoption of 
EHR systems by governments around the world and in the GCC countries in particular 
have increased over the years in an effort to improve healthcare, reduce cost and ensure patient 
safety. This study examines to the challenges and barriers affecting the use and adoption of EHR 
by GCC countries. Investigation and analysis are based on research studies, health reports, and 
published data by GCC countries in the last ten years.  The results revealed repeating patterns 
and themes with regard to the challenges and barriers to the implementation of EHR systems 
in the GCC countries. We hope the findings from the study would benefit healthcare 
institutions in GCC countries in their efforts of overcoming the challenges and barriers to the use 
and adoption of EHR systems.   
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INTRODUCTION 
The adoption of Electronic health records (EHR) is inevitable given the advances in 
technology and the continued modernization of the health globally. The Gulf Cooperation 
Council (GCC) include Kuwait, UAE, Bahrain, Qatar, Saudi Arabia, and Oman with a total 
population of over 55 million. The GCC is considered one of the fastest-growing economies in 
the middle east due to heavy investment in infrastructure supported by decades of saved 
petroleum revenue and the realization of the need to reduce dependency on oil. 
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The benefits of adopting and using Electronic Health Record (EHR) systems in healthcare 
are well documented in the literature (Anderson, 2000; Balas, Austin, Mitchel et. al., 1996; Bates, 
2000; Berg, 2001; Hillestad, et.al. 2005; Laerum, Ellingsen, Faxvaag, 2001; Reussa, Menozzia, 
Buchib et al., 2004; Wager, Lee & Glaser, 2009). Electronic Health Record provide faster and 
more secure access to medical records by health providers and clients that enhances the quality of 
treatment and save lives by minizine errors and reducing liability (Roesch, Gruber, Hawelka et al., 
2003). It is also documented that medical and clinical decision-making relies heavily on the 
availability of quality and reliable information.  EHR enhances the flow of information and the 
quality and reliability of the communication channels between, patient and healthcare providers 
(Vermeir et al., 2015; Vogel, et al., 2015). In an initiative to reduce medical errors, the American 
Recovery and Reinvestment Act (2009) gives financial motivations to hospitals whose employees 
use health information technology “meaningfully” (Tsai, et, Pancoast, Duguid & Tsai, 2014). It is 
estimated that each year between 44,000 and 98,000 people die in hospitals in the U.S due to 
avoidable medical errors (Institute of Medicine report, 1999; Kohn, et al., 2000).   
In this study, we examine the challenges and barriers affecting the use and adoption of 
EHR systems in GCC countries. Despite the progress made in GCC countries over the past decade 
in infrastructure including the adoption and implementation of technology in governments and 
private sectors, the adoption and implementation of EHR systems remain lagging behind which 
begs the question, what are the major issues, challenges and barriers affecting the use and adoption 
of EHR systems in GCC countries?   
 LITERATURE REVIEW 
There has been a steady increase in the adoption and implementation of electronic health 
records (EHR) by healthcare institutions globally over the past few decades. This was primarily 
motivated by the need for institutions to provide cheaper, better, safer and more efficient healthcare 
for their patients. Studies have shown that hospitals who adopted and implemented EHR/EMR 
systems had 3-4% lower mortality rates compared to those did not use or have EHR systems in 
place (Yanamadala, Morrison, Curtin, McDonald & Boussard, 2016). Furthermore, healthcare 
costs was reduced significantly using information systems (Ackermann, 2014; DesRoches et al., 
2008). 
In 2000, Saudi Arabia’s government formed a health improvement committee to look into 
healthcare services and examine the issues related to the lack of suitable health informatics services 
in the country (Uluc & Ferman, 2016). According to Altuwaijri (2010), Saudi Association for 
Health Informatics (SAHI) was established. In 2008, five-year national e-health program was set 
up with the objective of building quality health system based on patient centric care, guided by 
standards and enabled by e-health (Uluc & Ferman, 2016). Similarly, The United Arab Emirates 
(UAE) created official plan improve the quality of healthcare in the country.  The Health Authority 
Abu Dhabi (HAAD) and Dubai Health Authority ( DHA) are the two main healthcare 
establishments in the UAE working on an organized programs as a part of the complete healthcare 
strategy towards a cohesive health informatics and e-health by having not only improved but also 
a comprehensive information exchange system. 
Oman is one of the first countries in the region that fully implemented an integrated the 
electronic health record system in its government hospitals.  The system was first applied in 
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primary health care centers and then implemented in the countries hospitals. According to Al Farsi 
& West in 2006, the World Health Organization (WHO) described Oman health system as most 
efficient health system in the region.  The e-health system that was established catered to end-
users, physicians, and staff, and was designed with moving away from paper and moving 
completely electronic in mind. In Bahrain a series of reforms and initiatives launched by the 
Ministry of Health (MoH) have led to significant improvements in the quality of health. Al 
Nawakda et al (2008) stated that the “confirmation of this successful track record is reflected in 
the Human Development Index report published by the Financial Research Center (UNDP) in 
2004. The Primary Health Care and Mother and Child services are offered through a network of 
22 health centers and clinics, plus several specialized clinics for chronic diseases”.  
Qatar is one of the GCC countries that has undergone a fast development when it comes to 
their healthcare system. Qatari developed a healthcare system with universal coverage. According 
to Goodman (2015), Qatar imported several healthcare systems from other countries and currently 
struggle to mold these foreign systems to their unique indigenous culture. There has been an 
extraordinary development of both medical infrastructure and academic inquiry over the past two 
decades. In Kuwait,  the government regulate and established standards for health care delivery 
across all primary, secondary and tertiary health care centers (Naim et. al., 1986). Kuwait spends 
6.9% of the national budget on healthcare reforms and over the past 20 years, the Ministry of 
Health has put in place a comprehensive information strategy to keep up with the demands by 
developing a ministry-wide health information system (Al-Jarallah et al, 2009; Almutairi, 2011).  
Kuwait has grown over the years in its use of digital health tools and systems, however 
they are still considered limited. Adoption of EHR systems in Kuwait’s healthcare has varied 
considerably, with only two government hospitals integrating their EHRs with other digital 
systems such as radiology and lab information systems, while other institutions only adopting 
“fragments” of digital solutions. This is despite the fact that establishment of central information 
technology department to integrate electronic communication networks (Al-Askari, 2003; 
Almutairi, 2011; Al-Hazami, 2010; Alhuwail, 2019). 
Research has clearly shown that EHR systems are necessary because they reduce costs and 
improve outcomes, ensure safety, improve service delivery and ultimately patient satisfaction 
(Wager et al, 2009). In 2008, Kuwaiti government established the National Accreditation 
Program for Hospitals developed by the Accreditation Canada’s Client Centered Accreditation 
Program the aim to monitor and maintain quality of care, as well as enhance patient safety across 
government hospitals (Alhuwail, 2019; Ladha-Waljee et al., 2014; Mitchel, Nicklin & 
Macdonald, 2014).  
RESEARCH METHOD 
The current study is based on literature review and content analysis of published material 
about health in GCC countries. A literature search was conducted  
using the following databases: 1) PubMed, 2) EBSCO, 3) The Cochrane Library, and 4) Google 
Scholar. A review method was used in order to have a formal, guided methodology. In 
summarizing the data by planning, conducting and reporting the review and its results 
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(Kitchenham & Charters, 2007). A selection criterion was also implemented to ensure reliability 
of the information gathered. The Inclusion criteria included: 1) publications between 2009 and 
2019, (2) full text articles in English, (3) research articles, empirical evidence, reviews conducted 
in GCC countries, (4) the use of specific search terms to narrow down the topic. Keywords used 
in the search included: healthcare, electronic health records, HER, Adoption, implementations, 
barriers, challenges, information systems, Kuwait, Oman, Saudi Arabia, Bahrain, Qatar, United 
Arab Emirates, UAE. The search queries included combinations of these keywords  only studies 
that are relevant studies were included. Systematic Literature review using the method outline by 
Sampaio, R. F., & Mancini, M. C. (2007) was adopted. The method involved formulating the 
overarching conceptualization of the barriers to the adoption of EHR by identifying unique 
relations, contradictions, gaps and classification of terms and concepts.   
RESULTS 
The total number of publications identified and found to be relevant and fit the criteria is 
172 articles. The documents included scholarly publications and country reports related to 
healthcare and the adoption and implementations of electronic health records and health 
information systems. The selected documents are then organized and analyzed from different 
aspects such as date of publication, title, authors, types of healthcare system, countries concern, 
research methods used, results and discussion, Barriers and challenges. Content analysis of the 
articles for types of barriers and challenges are generated and listed by countries. Mapping the list 
using word cloud as shown in Figure 1 highlighted the type of issues raised by various studies. 
Some of the barriers and challenges included keywords such as financial barriers, lack of training, 
legal and regulatory issues, time for training, privacy and security and so on.   
Figure 1. Word Clouds of Terms describing Barriers and Challenges 
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The word cloud results and the categorization of barriers and challenges by countries are 
categorized into six different areas as shown in figure 2. These areas include financial barriers and 
cost, technical support and training, use difficulties, Time and training, cultural issues, legal and 
ethical consideration, negative attitude and normative beliefs. Many physicians cited staff support 
for EHR system highlighting manpower and training issues. 
Figure 2. Challenges and Barriers 
In terms of investment in healthcare Infrastructure, Table 1 shows public healthcare 
expenditure of the GCC countries in 2019. Interesting, Oman has the second highest healthcare 
spending after Saudi Arabia Given Bahrain small population and small GDP. Bahrain and Qatar 
have 3 physicians per 1000 inhabitant whereas the rest of the GCC countries has 2 physicians per 
1000 inhabitant according to World Bank data.   
Country Population 
(Millions) 
Gross 
Domestic 
Product 
Healthcare Spending 
(percentage of GDP) 
Number of Physicians 
per 1000 inhabitant 
Saudi Arabia 33 786B 5% 2 
UAE 10 414B 2.8% 2 
Kuwait 4 140B 3.3% 2 
Oman 5 78B 3.0% 2 
Qatar 2.7 191B 2.5% 3 
Bahrain 1.6 37.7B 4.5% 3 
Table 1. GCC healthcare Spending.  
CONCLUSION 
The results from literature analysis are consistent with data obtained from studies in other 
countries such as Europe and the United States (Van Velthoven et al, 2016, O’Donnell et al, 
2018). The commonly cited barriers are financial related issues, technical issues, ethical and 
cultural issues as well as attitudes of professionals including perceived usefulness of EHRs. 
Some of these barriers are similar to those reported in the west in terms of cost, usage of 
technology by physicians due to time constrains (O’Neal & Kevin, 2006; Audet et al., 2004; 
ALISE 2020 Proceedings Page 234
Loomis et al, 2002). Other concerns noted in the literature included patient information 
confidentiality and breach in privacy of information as well as data being lost or stolen (Gregory 
et al, 1995; Dodek & Dodek, 1997). GCC countries have unique and additional issues that 
include legal and ethical issues, cultural issues as well as the availability of competent 
workforce. Overcoming these barriers in the GCC region will ultimately ensure efficiency and 
patient safety. As a result, to promote and encourage the acceptance and use of EHR systems by 
the healthcare professionals, educating and informing the professionals on the barriers found 
may help overcome them in the future. 
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